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Amorphisation behavior of TiNi shape memory alloys during cold rolling

LI Jun-tao, CUI Yue, ZHOU Jin, YANG Hua, MIAO Wei-dong, ZHU Ming

(GRIKIN Advanced Materials Co., Ltd., General Research Institutes for Nonferrous Metals, Beijing 102200, China)

Abstract: In order to investigate the effect of cold rolling on properties of TiNi shape memory alloy, the amorphization
behavior of TiNi shape memory alloys under different deformation was studied by differential scanning calorimeter (DSC)
and X-ray diffraction(XRD). The effect of recrystallization with different heat treatment was studied by hardness test.
Results show that the reverse martensitic transformation peak is not observed during the first heating at the rate of 20
K/min in the as-rolled samples, but one exothermic peak is observed at 623—693 K, which is associated with the
amorphous crystallization process. And that mechanical amorphisation by cold rolling occurs above 30% deformation and
the volumetric fraction of amorphous increasing with deformation increasing, in which with the volumetric fraction of
30% amorphous in the 60% rolled deformation sample. And that the amorphous regions recrystallise at 623 K, which
agree with hardness test.
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Fig. 1 DSC curves of amorphous-to-nanocrystalline in 60%

rolled sample
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Fig. 2 DSC curves of amorphous-to-nanocrystalline after

different cold-rolling deformed levels
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cold-rolling deformed levels of TiNi alloy

‘ =—TiNi(B19")
o 2+—TiNi(B2)
< | ]
N
- A PN 0%
AL S 10%
e 20%
A 40%
‘/\ 50%
60%
1 1 | | 1
20 40 60 80 100
260/(°)
4 TiNi &SRR LA TE R 5 1) X ST Bk

Fig. 4 X-ray diffraction(XRD) patterns after different

cold-rolling deformed levels
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